Summary
We Evaluation of clinical status. Our medical team, which consisted of a doctor specializing in geriatric medicine, an educational nurse, a trained dietitian, and an experienced psychologist, visited centenarians to as sess their physical and mental activities, use of medica tion, and past medical history as well as dietary prac tices. Activities of daily living (ADL) were assessed with respect to toilet care, eating, dressing, grooming, walk ing, and bathing using a modified Lawton's scale (3). Subjects were scored from 0 (completely dependent) to 19 points (completely independent). Cognitive function was classified semiquantitatively into five categories based on the clinical dementia rating (4) (CDR) of stage 0 (normal), stage 0.5 (subnormal), stage 1 (mildly de mented), stage 2 (moderately demented), or stage 3 (se verely demented). For evaluation of nutritional status, serum albumin concentrations were measured with an auto-analyzer (model 7170; Hitachi Instruments, Ibaraki, Japan).
We recorded the survival of study subjects yearly based on residence registration until 2001. In the pres ent study, survival duration was semiquantified as fol lows: for example, for a centenarian recruited in 1996, the duration was determined as 0. Analysis of dietary data. Contents of the diet, includ ing snacks and beverages, were recorded for three suc cessive days by the caregiver. Data concerning diet were analyzed using NUT Ver. 40 software (Human Science Laboratory, Shiga, Japan). (Note: This software is based on the 4th ed. Japanese Food Composition Table. ) Dietary items were classified into 18 groups (5): cereals, potatoes & starches (abbr. potatoes), sugars & sweeten ers (abbr. sugar), confectioneries (abbr. sweets), fats and oils (abbr. fats), nuts & seeds (abbr. nuts), legumes, fishes & shellfishes (abbr. fish), meats, eggs, dairy prod ucts, vegetables, fruit(s), mushrooms, algae, beverages including alcohol, seasonings & spices (abbr. season ings), and prepared or processed foods (abbr. processed foods), To classify dietary patterns, we considered the relative intake of each food group (a ratio of the intake of a given food group to total food intake) because ab solute intake could be influenced by body size.
Classification of dietary patterns. We have previously reported on four dietary patterns of 222 subjects of var ious ages: a pattern preferring beverages, a pattern pre ferring vegetables, a pattern preferring cereals, and a pattern preferring dairy products (1), we therefore clas sified the dietary practices of centenarians into these four patterns by use of k-means cluster analysis based on the relative intake of each food group (6 Relationship between gender and dietary patterns was investigated by x2 test. Gender differences were not ob served among the four dietary patterns (x2(df=3)=7.5, p=0.06).
and pattern preferring cereals (n=35). Centenarians that preferring vegetables consumed relatively large amounts of meat, while intake of fruit tended to be high for subjects that preferred vegetables and dairy prod ucts. The subjects that preferred beverages also showed a high intake of sugar, whereas the consumption of veg etables by those that preferred cereals was second only to that for those that preferred vegetables. For compari son, dietary practices of 220 centenarians reported in Japan (8) are presented in Table 1 . Tables 2-4 compare clinical variables between di etary patterns. No significant differences were observed with respect to age at the time of the initial survey, ADL scores, or CDR stages. Serum albumin concentrations, although not statistically significant, tended to be lower for the centenarians that preferred beverages. More men preferred beverages than women, while women preferred more in all other groups. However, gender dis tribution differences were not evident. For those that preferred dairy products, centenarians without major diseases far exceeded those with overt disease, but no statistical association was indicated between present ill ness and dietary patterns. Table 5 summarizes the daily intake of energy and nutrients in each dietary pattern. For those preferring cereals, intake of total energy, protein, fat, calcium, and certain vitamins was low compared to other patterns. The preferred vegetables pattern was advantageous for the intake of most vitamins and certain minerals. The preferred dairy products pattern was of great advantage for calcium intake, approaching the recommended di etary allowance (9) . Salt intake was 6-7g on the aver age in all patterns. Survival analysis Figure 1 depicts the survival curve for each dietary pattern. Survival of those that preferred dairy products was significantly higher than those that preferred bev erages (p=0.048), and additionally tended to be higher than that for the two other patterns. Survival of those that preferred cereals was similar to that for those that preferred vegetables. As shown in Fig. 2 , the survival curve for men was similar to that for women (p=0.68). Survival curves did not differ significantly between cen tenarians with major diseases and those without illness (p=0.44, Fig. 3 ).
DISCUSSION
Variation in dietary habits has been linked to lifestyle-related diseases such as diabetes mellitus. A questionnaire survey of approximately 3,000 centenar ians in Japan suggested that they paid particular atten tion to daily nutrition for longevity (10) . We found a di etary preference for dairy products in Tokyo-area cente narians (1) . Is there any relationship between dietary patterns and further survival in centenarians?
The present study suggests that centenarians who prefer dairy products tend to have greater longevity than those who prefer other dietary patterns. However, clinical variables, such as nutritional status, tended to differ between the four dietary patterns. Therefore, it is not definitive that the above-mentioned result is directly due to the preferential intake of dairy products. For in stance, if a dietary pattern included more undernour ished subjects, mortality for that pattern might be higher. As for ADL and cognitive function, neither was different between the four dietary patterns. Although nutritional status was not evaluated for all subjects, serum albumin concentrations in the pattern prefer ring beverages tended to be lower as compared to the other patterns. According to our previous study (11) , serum albumin concentrations have a maximal influ ence on further survival in centenarians; subjects with a low serum albumin concentration were at higher risk of death during follow-up. A tendency toward hypo-al buminemia in the pattern preferring beverages might be partly associated with increased mortality. There was a male bias in the pattern of beverage consump tion. Since women are known to live longer than men, such a gender difference might influence the survival analysis. However, in the present study, the survival curve of men was similar to that of women. In people who have reached the age of 100y, gender may have a minimal influence on survival. With respect to present illness, only for the pattern that preferred dairy prod ucts, did centenarians without major disease far exceed those with overt disease. During the first 3y of follow up, survival for centenarians with illnesses tended to be lower than for those that were not ill. Therefore, a high ratio of healthy to unhealthy centenarians observed in those that preferred dairy products might contribute to increased survival. There are previous studies on the relationship be tween dairy products and life span. Some have reported that dairy products are associated with increased sur vival (12) , while some have referred to their relation to increased mortality (13) . The present study supports the belief that dairy products are associated with in creased survival. Of the dairy products, milk and yogurt are rich in calcium and vitamin B2 (14) ; calcium has an antihypertensive effect (15) and a prophylactic action against osteoporosis, while vitamin B2 protects tissues from oxidative injury and decreases carcinogen-DNA binding (16) . In addition, dairy products might include unknown factors favoring longevity. In the present study, centenarians consumed milk and yogurt as dairy products. This may account for the relationship that a dietary pattern of dairy products will increase survival.
The present study has some limitations. First, we ex amined only centenarians living in the Tokyo metropol itan area, from whom informed consent was obtained; this group might not be representative of all Japanese centenarians. However, dietary data of our centenari ans were not different from those of a survey by Vwagawa et al. (8) , reflecting dietary practices in cente narians from all areas of Japan. Second, for survival data, we depended on residence registration. We there fore could plot survival only crudely. Future studies of survival should incorporate more direct observations. Third, we did not analyze diet data using the latest Japanese Food Composition Table (5th ed.). We utilized only the 4th edition at the time of the initial examina tion, and also considered that our other paper based on the 4th edition had already been reported (1) .
